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4. (i) Show that 3 5 2 131798

1

16

+ +( ) =
=

∑ r r

r (4)

 (ii) A sequence u1, u2, u3, … is defined by 

u
u

un
n

+ = =
1 1

1 2

3
,

  Find the exact value of ur
r=
∑
1

100

(3)
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BEIER
Un -

- arn
-1

nth term of Gum __2^

-212^-1

{ " ÷ '" + É 's "+É'H¥÷¥"MMµµµgµ=[3;?÷?}_ + [5111+5124.51161]+12,É÷¥¥
.es

=

⇒ "

4¥ + [511+2+3%-1.161] + ["¥É#]
= 48 T + 680 T + 131,070T

Bµ= 131,1--984
•
gum ,
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Question 4 continued
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(Total for Question 4 is 7 marks)
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a) Am ,

=

Klan -12)
an

,
What do we know ? • a. = 2- first/initial term

•

period of order 3

because of this
since a. = 2 : Az =

" (22+2) = 2k 1 we know that aa ,

Az = K( 2K-12) = 2k
'

-12K = K -11

2K 2K

Au = KIK -11+2) = KIK-13)
K-11 k -11

=) Ctu = at =) KIK -13) = 2

K -11

=) K'+3K = 2k -12 =) K'+ K - 2=0 as required.
I

= =
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a. gangs
For K= 1.we have :

b) From paint a : a. = 2 a. = 2

Az = 2k Az = 2

93 = K -1 I 93 = 2

au = KIK -131 au = 2

K-11

Since all the terms are the same
,
the sequence no longer has a period of

order 3
,
hence K =/ 1 for this sequence . I

a. a.m.
c) From Panta : K'+ K - 2=0

1K - 1) (k-121=0
=) K= 1 and K = -2

(this is not a valid solution ( part b)

⇒ K = -2
. 80 = 262-3

3

a. = 2 ⇒ Ai = 2 / repeating terms

Az = 2k Az = - 4

93 = Kt 1 Az = - l l

au = KIK -131 Au = 2 so

K -11 =) §
,

ar = 26×12-4 - 1) + 2- 4 1

= -8-0-1
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  

5.	 In this question you should show all stages of your working.

	 Solutions relying entirely on calculator technology are not acceptable.

	 A company made a profit of £20 000 in its first year of trading, Year 1

	 A model for future trading predicts that the yearly profit will increase by 8% each year, 
so that the yearly profits will form a geometric sequence.

	 According to the model,

	 (a)	 show that the profit for Year 3 will be £23 328
(1)

	 (b)	 find the first year when the yearly profit will exceed £65 000
(3)

	 (c)	 find the total profit for the first 20 years of trading, giving your answer to the 
nearest £1000

(2)
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

Question 5 continued
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(Total for Question 5 is 6 marks)
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  

1. In an arithmetic series

• the first term is 16
• the 21st term is 24

(a) Find the common difference of the series.
(2)

(b) Hence find the sum of the first 500 terms of the series.
(2)
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  

9.	 Show that

∑
∞

    
3

4
180

9

28





 ( ) =

n
ncos


(3)
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n = 2
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11. A competitor is running a 20 kilometre race.

 She runs each of the first 4 kilometres at a steady pace of 6 minutes per kilometre. 
After the first 4 kilometres, she begins to slow down.

 In order to estimate her finishing time, the time that she will take to complete each subsequent 
kilometre is modelled to be 5% greater than the time that she took to complete the previous 
kilometre.

 Using the model,

 (a) show that her time to run the first 6 kilometres is estimated to be 36 minutes 55 seconds,
(2)

 (b) show that her estimated time, in minutes, to run the U th kilometre, for 5 -�U - 20, is

6 q 1.05U�– 4

(1)

 (c) estimate the total time, in minutes and seconds, that she will take to complete the race.
(4)
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g-i•µqg
☒a.

a) Tobaltumeforfoisb 6km -_ 1,6×4?wg (6×1.05)%16×1.057
minutes

Y.gg.g.mmag.ggm.u.ggg.gg
, ,

"""* "
÷"""÷÷÷÷§Hoµ7- bbhm : 6×1.053 7-3=4 ①Y÷÷÷÷:÷:÷:*.

{
4km

"5 ① n : 16

}÷÷÷:÷÷÷÷÷÷:÷:*= Minutes +6.311 - 1.☐ g-
is)① Sn - all- rn)

I - I. 05

160×0.042) KMt•_ap_g@g_→-B@-_⑥Ñ
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a) Arithmetic Sequence : An = a + In - 1)d an = n'th term

A = first / initial term / 28 kmh
"

)
a = 28

,
96=115 D= Common difference between terms.

⇒ ao = 115=28+(6-1) - d
= > 5d= 115-28 ⇒ D= 115-28 = 17.1-1

5

=) 93 = 28 + (3- 1) 17.4 '

⇒ as = 62.8 kmh
"

is the fastest speed of the car in 3rd gear .
'

.

-

QBµ mama
b) Geometric sequence : an = ar

" '

an = n
-

th term

a = first / initial term
r = Common ratio between terms

As = 115 Kmh
"

and a = 28 kmh
'
'

=) AG = 115 = 28.rs
⇒ rs = 115 ⇒ r= ( Yg)

"'
= 1.3265

. ..
I

28

=) As = 28.11.3265 . ..)
"

= 86.6941 . . . =) 95=8-6-7 kmh
"

is the fastest speed of
1 the car in 5th gear .

I
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✗✓ Sn = a + ar + ar

'
+ . . .

+ Arn
- '

✗ ✓ I

=) r.sn = ar + ar
'

+ ar
>
+ . .. + ar

"
I

=) Sn - r.sn = a + ar + av2+ . . . + Arn
- '
- ar - ar

'
- . . .

- arm

=) Sn - r - Sn = a - ar
"

i live now want to rearrange and manipulate this to get
the required answer / proof)

=) sn( I - r ) = all - rn) =) Sn = ai - rn) as required .
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Recall that : Sn = at - rn)

1- r

=) Sio = 4×55

=) all- r
" ) = hall .rs) Er

,

I - r 1 - r

=) I - r
"
= 411 - r 5) =) I - v10 = 4- hrs

'
=) r'° - hers -13=0 then let ✗ = v5 and oi= r "

=) x2- 4×+3 = 0

=) (x - 3) 1×-11=0
=) (rs- 3) ( vs-11=0-7 r5= I =) r= 1 (but this solution isn't valid

since r -1-11 .
⇒ r

'

=3 '

⇒ The exact value of r is r '⇒ r=sI
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